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FRPSOHWH DFWLYDWLRQ RI VWXGHQWV¶ SHUFHSWLRQ V\VWHP ,Q D ZRUG PXOWLPHGLD IHDWXUHV LQ NHHSLQJ ZLWK WKH
GHYHORSPHQWRISK\VLFDOHGXFDWLRQ
7KHQRWLRQRI0XOWLPHGLD$VVLVWHG,QVWUXFWLRQ
&RPSXWHU $VVLVWHG ,QVWUXFWLRQ LV DEEUHYLDWHG WR &$, D FUXFLDO ILHOG LQ WKH DSSOLFDWLRQ RI FRPSXWHU
HGXFDWLRQ7KHILUVW&$,LQVWUXFWLQJV\VWHPLQWKHZRUOGZDVVXFFHVVIXOO\GHYHORSHGE\WKH,%0LQ,Q
WKHODWHV&KLQDEHJDQWKHUHVHDUFKLQWR&$,DQGDVHULHVRIDSSOLFDWLRQSUDFWLFH:LWKWKHGHYHORSPHQW
RIFRPSXWHU WHFKQRORJ\DQG WKHSHQHWUDWLRQRI&$, FRPSXWHU LQFXUUHQW WHDFKLQJQRWRQO\SDUWO\ WDNH WKH
SODFHRIWHDFKHUVWRLQWHUDFWZLWKVWXGHQWVLQGLYLGXDOO\EXWDOVRSURYLGHSRVVLELOLW\IRUWKHPWRSURFHHGZLWKD
FROOHFWLYL]HG OHVVRQ LQ FODVV%HVLGHV E\ FDUU\LQJRXW GLVWDQFH OHDUQLQJYLD WKH ,QWHUQHW WKH FRQQRWDWLRQRI
&$,WRJHWKHUZLWKLWVSDWWHUQDQGLPSDFWVKDOOEHJUHDWO\H[SDQGHG
7KHUHIRUH WKH VRFDOOHG&$, LVPHUHO\SXWWLQJPRGHUQ WHFKQLTXHSHGDJRJ\ LQWRXVH VR DV WR UHIRUP WKH
WUDGLWLRQDO HGXFDWLRQ SDWWHUQ SURYLGLQJ D YDULHW\ RI DFWLYH WHDFKLQJ PRGHV DV ZHOO DV FUHDWLQJ D OLIHOLNH
WHDFKLQJ HQYLURQPHQW )XUWKHUPRUH LW UHYHDOV WKH LQYLVLEOH RU XQVSHDNDEOH SKHQRPHQRQ DORQJ ZLWK LWV
G\QDPLF SURFHVV EHIRUH OHDUQHUV¶ H\HV PDNLQJ WKHLU FRJQLWLRQ ULVH IURP WKH SHUFHSWXDO XS WR WKH UDWLRQDO
ZKLFKSURYLGHVDPSOHFRQYHQLHQFH IRU WHDFKHUV WRH[SODLQNH\SRLQWV LQRUGHU WKDW WKH WHDFKLQJTXDOLW\DQG
OHDUQLQJHIILFLHQF\VKDOOEHHQKDQFHG
%HQHILFLDOWRLPSURYLQJOHDUQLQJHIILFLHQF\
+XPDQ¶V SHUFHSWLRQ EHKDYLRU FRQVLVWV RI VHYHUDO IRUPV LQFOXGLQJ YLVLRQ KHDULQJ DQG WRXFKLQJ ZKLOH
PXOWLPHGLDPHVVDJHFDQEHFRPPHQGDEO\DFFXVWRPHGWRWKHGLYHUVLWLHVRIGLIIHUHQWLQGLYLGXDOVLQFRJQLWLYH
IRUP7KHPXOWLPHGLDLQVWUXFWLRQV\VWHPSURYLGHVVXFKDQHQYLURQPHQWDVDOOVHQVHVRIVWXGHQWVDUHDEOHWR
IXOO\ IXQFWLRQ ZKLFK GLVWLQFWO\ SURPRWHV OHDUQLQJ HIILFLHQF\ DV ZHOO DV HQKDQFHV PHPRU\ *LYHQ WKH
RSSRUWXQLW\RIUHWHOOLQJLHWROHDUQLQWKHLQWHUDFWLQJIRUPVWXGHQWVZLOOUHFHLYHDVRXQGHUHIIHFW7KRVHZKR
KDYH H[FHVVLYHO\ DGRSWHG PHGLD FRXUVHZDUH DOO GHFODUH WKDW FRPSDUHG ZLWK WKH PRQRWRQRXV ORQJLWXGLQDO
FRQWHQWPXOWLPHGLDPHVVDJHLVPRUHOLNHO\WRDURXVHWKHLULQWHUHVWWRVWXG\FRQFHQWUDWHDQGILQDOO\EHFRPH
PRUHHIIHFWLYH
%HQHILFLDOWRWKHGLYHUVLILFDWLRQRIWKHZD\RIWKLQNLQJ
7KHDSSOLFDWLRQRIWKHPXOWLPHGLDLQVWUXFWLRQHVWDEOLVKHVDIHDVLEOHDFFHVVWRWKHPXOWLGLPHQVLRQDOG\QDPLF
WKDW VWXGHQWV VLPXOWDQHRXVO\ XVH ERWK YLVLRQ DQG KHDULQJ DGRSW ERWK DEVWUDFW ORJLFDO WKLQNLQJ DQG VSHFLILF
YLVXDOWKLQNLQJWRSDUWLFLSDWHLQWKHSURFHVVRIOHDUQLQJ,WEULQJVWKHEUHDNWKURXJKDWDFLUFXPVFULEHGSRLQWWR
SHRSOH¶VPHQWDOZRUNHQVXULQJWKDWWHDFKLQJPDWFKHVPRUHZLWKPHQ¶VQDWXUDOWKLQNLQJKDELWVRWKDWDEHWWHU
HIIHFWDQGDKLJKHUHIILFLHQF\FRXOGEHREWDLQHG,QWKHWUDGLWLRQDOSURFHVVRIWHDFKLQJ WKHPDMRUPHWKRGWR
PDQLIHVW WUDQVIHU DQG SUHFHGH PHVVDJHV LV E\ DGRSWLQJ RQHGLPHQVLRQDO IRUP LQ ZKLFK WKH PDLQ WDVN RI
VFKRRO IRFXVHVRQ WKH WUDLQLQJRI DEVWUDFW ORJLFDO WKLQNLQJ FDUULHGRXW LQ WKH IRUPRI ODQJXDJH ,QRUGHU WR
LPSURYHWKHIRUPDQGFDSDFLW\WRH[SUHVVPHVVDJHVKRUWHQWKHWLPHDQGGLVWDQFHWRWUDQVIHUPHVVDJHSURPRWH
WKH YHORFLW\ DQG TXDOLW\ WR SURFHHG PHVVDJH DQ RSWLPDO PXOWLGLPHQVLRQDO VKRUWFXW PXVW EH IRXQG 7KH
DSSHDUDQFHDQGGHYHORSPHQWRIVXFKWHFKQLTXHSURYLGHDQLGHDOPHWKRGWRIXOILOOWKHDERYHDLP
761 Kai Zhang /  IERI Procedia  2 ( 2012 )  759 – 764 
%HQHILFLDOWRUHDFKLQJWKHSHUVRQDOL]HGDQGFUHDWLYHOHDUQLQJJRDO
7KH PRVW IDVFLQDWLQJ SDUW RI PXOWLPHGLD FRXUVHZDUH LV QRWKLQJ EXW LWV DELOLW\ WR WULJJHU VWXGHQWV¶
LPDJLQDWLRQ DQG FUHDWLYLW\ )RU H[DPSOH WKH DQLPDWLRQ FDQ FKDQJH YDULRXVO\ DQG FUHDWH DV \RX ZLVK WKH
LPDJHFDQPDNHZKDWZDVKDUG WRVHHZLWK WKHQDNHGH\HVPDJQLI\RUVSLQSURGXFLQJDOOVRUWVRI IDQWDVWLF
FKDQJHV7KH VWXGHQWV DUH DEOH WR FKRRVH DQG VHQVH DVZHOO DV HGLW DQG FUHDWH7KHSHUIHFW FRPELQDWLRQRI
FRPSXWHU DQG WKH PHGLD FRQWULEXWHV D ORW WR WKH FRRSHUDWLRQ RI VHQVHV DQG LPDJLQDWLRQ SURGXFLQJ WKH
XQSUHFHGHQWHG PLQG VSDFH DQG LQVSLUDWLRQ WR FUHDWH 6R FUHDWLYH LV WKH OHDUQLQJ SURFHVV QR RWKHU WXWRULQJ
PHGLDFRXOGEHFRPSDUHGZLWKLW
%HQHILFLDOWRVWLPXODWLQJWKHPRWLYHRIOHDUQLQJ
7KHPXOWLPHGLDFRXUVHZDUHXVXDOO\RIIHUVWZRNLQGVRIIHHGEDFNVLQWKHIRUPRIYLVLRQDQGKHDULQJDQG
WKHUH LQWR WKH YLVXDO RQH LQFOXGHV ORFDWLRQ IHHGEDFN RI FXUVRU GUDJJLQJ IHHGEDFN LQVWUXFWLRQ RI OHDUQLQJ
SURFHVV IODVKLQJ WLS WH[WPHVVDJH IHHGEDFN HWFZKLOH WKH DXGLWRU\RQH LVPRVWO\ XVHG IRU UHDFWLQJ WR DQG
ZDUQLQJ DJDLQVW WKH PLVWDNHV PDGH E\ VWXGHQWV 7KH IHHGEDFN PHVVDJHV DUH IULHQGO\ QDWXUDO DQG YLYLG
PDNLQJLWHDV\IRUVWXGHQWVWRDFFHSWVLPXOWDQHRXVO\PRUHIHDVLEOHWRDURXVHDQGNHHSWKHLUOHDUQLQJLQWHUHVW
7KHQRWLRQRISK\VLFDOHGXFDWLRQ
%HLQJ WKH VDPH DV RWKHU VXEMHFWV SK\VLFDO HGXFDWLRQ SDVVHV NQRZOHGJH RQ WR VWXGHQWV SXUSRVHIXOO\
SUHSHQVHO\ DQG V\VWHPDWLFDOO\ +RZHYHU ZKLOH KHOSLQJ WR FXOWLYDWH YLUWXHV DQG GHYHORS SHUVRQDOL]HG
HGXFDWLRQ LW DOVR VKDUHV VRPHSDUWLFXODULWLHV)RUH[DPSOH DVRQHRI WKHZD\V WR UHDFK WKHJRDORI3( LW¶V
ERWKDEUDQFKRISHGDJRJ\DQGDQHOHPHQWRI3(VFLHQFH3DUWLFXODUO\ LWSRVVHVVHVVRPHXQLTXHIHDWXUHVDV
IROORZV
7KHRUJDQL]LQJRISK\VLFDOHGXFDWLRQ
*HQHUDOO\ZLWKDODUJHVSDFHDQGGLIIHUHQWHTXLSPHQWWRH[HUFLVHSK\VLFDOHGXFDWLRQLVFDUULHGRXWLQWKH
VWDGLXP *URZLQJ SK\VLFDOO\ DQG SV\FKRORJLFDOO\ WHHQDJHUV DUH HQHUJHWLF DQG KDYH DQ LQWHQVH WKLUVW IRU
NQRZOHGJH:KDW¶VPRUHWKHUHDUHGR]HQVRIVWXGHQWVZKRKDYHFODVVHVWRJHWKHUDPRQJZKRPDUHWKHER\V
DQG JLUOV GLIIHULQJ LQ FKDUDFWHU TXDOLW\ DQG DELOLW\ ,Q DGGLWLRQ WKHUH DUH LQWHUIHUHQFH DQG UHVWULFWLRQ IURP
HQYLURQPHQW FRXUW DQG IDFLOLW\ DV ZHOO7R VXP XS ZH FDQ VDIHO\ GUDZ WKH FRQFOXVLRQ WKDW VXFK GHFLVLYH
IDFWRUVDVPHQWLRQHGDERYHGLUHFWO\OHDGWRWKHFRPSOH[LW\RIRUJDQL]LQJDQGWKHYDULHW\RISDWWHUQUHVXOWLQJ
LQWKHQHZWHDFKLQJZKLOHH[HUFLVLQJ:LWKDUHODWLYHO\FORVHGHQYLURQPHQWDQGOHVVLQWHUIHUHQFHWHDFKHUVDQG
VWXGHQWVVWD\LQDVWDWLFVWDWHWKHUHIRUHWKHJHQHUDONQRZOHGJHFRXUVHLVRIWHQXQGHUZD\LQWKHFODVVURRPRU
ODEPDNLQJLWHDVLHUWRRUJDQL]H
7KHFRQWHQWRISK\VLFDOHGXFDWLRQ
7KHSK\VLFDOHGXFDWLRQ IRFXVHVRQ LPSDUWLQJ3(VNLOOV IXQGDPHQWDOO\DLPLQJDW VWUHQJWKHQLQJSK\VLTXH
7KH ILQDO SXUSRVH WR VWXG\ WKH VXEMHFW LV WR H[HUFLVH VWXGHQWV¶ ERGLHV DVZHOO DV EXLOGRXUPRWKHUODQG7KH
GLIIHUHQWVSRUWHYHQWSOD\VDNH\UROHLQH[HUFLVLQJWKHLUERGLHVZKLFKGHWHUPLQHVWKDWWKHVXEMHFWHPSKDVL]HV
RQWKHWHDFKLQJRI3(VNLOOVZKLFKVKRXOGEHWUDQVIRUPHG LQWRDEDVLFLQVWLQFWE\ WUDLQLQJRYHUDQGRYHUVR
WKDWDVVFLHQWLILFNQRZOHGJHZLOOJXLGHWKHPWRH[HUFLVH
762   Kai Zhang /  IERI Procedia  2 ( 2012 )  759 – 764 
&RPSDUHG ZLWK RWKHU JHQHUDO NQRZOHGJH FRXUVH 3( WHDFKHV VNLOO XVHG IRU ERG\ SUDFWLFLQJ LQVWHDG RI
LPSDUWLQJ FXOWXUDO NQRZOHGJH XVHG IRU SURGXFWLYH DQG VRFLDO SUDFWLFH 7KH IHDWXUHV RI 3( DUH REYLRXVO\
KLJKOLJKWHGDIWHUWKHEULHIFRPSDULVRQ
7KHDLPRISK\VLFDOHGXFDWLRQ
7KHHGXFDWLRQDLPVDWLPSDUWLQJ3(NQRZOHGJHVNLOODQGWHFKQLTXHVHOHFWLYHO\PDNLQJLWXQGHUVWRRGWKDW
3( H[HUWV D SRVLWLYH HIIHFW RQ VHOISHUIHFWLRQ DQG WKH H[WHQVLRQ RI OLIH LQ RUGHU WR DURXVH WKHLU LQWHUHVW DQG
DELOLW\ LQ VHOI H[HUFLVLQJDQG LPSURYH WKHLUERGLHV2Q WKHRWKHUKDQG LW LV LPSDUWLQJ VFLHQWLILF NQRZOHGJH
GHYHORSLQJLQWHOOLJHQFHDQGHQKDQFLQJFUHDWLYLW\WKDWWKHJHQHUDOFODVVDLPVDW
7KHHIIHFWRIFRPELQLQJSK\VLFDOHGXFDWLRQZLWKFRPSXWHUDVVLVWHGLQVWUXFWLRQ
)RUPLQJWKHOHDUQLQJSDWWHUQRIELODWHUDOFRPPXQLFDWLRQ
&$,DSSOLHGWRSK\VLFDOHGXFDWLRQWKHSURFHVVRIOHDUQLQJLVDFWLYDWHGDQGRQWKHEDVLVRIWKHFDSDFLW\RI
OHDUQHUVDGMXVWWKHFRXUVHVDFFRUGLQJO\WRRQH¶VRZQOHYHO&KDQJLQJWKHWUDGLWLRQDOSDVVLYHWHDFKLQJSDWWHUQ
WKHQHZSDWWHUQRIELODWHUDOFRPPXQLFDWLRQZLOOEHDFKLHYHG
&$,LVQRWRQO\DWHDFKLQJSURJUDPEXWDOVRDSUDFWLFLQJSODWIRUPDQGDGDWDEDVHLQZKLFKVWXGHQWVHQMR\
PRUHIUHHGRPWRWHDFKWKHPVHOYHVDQGVWXG\EHFRPHVFRQVLGHUDEO\SHUVRQDOL]HG
7KHVHWWOHPHQWRIWKHNH\SRLQWVRISK\VLFDOHGXFDWLRQ
&$, DSSOLHG WR VORZ SOD\EDFN RU UHSOD\ WKH LPSRUWDQW FRQWHQW RU FRPSOLFDWHG WHFKQLFDO PRYHPHQWV
VWXGHQWV ZLOO EH DEOH WR XQGHUVWDQG WKH HPSKDVLV GLIILFXOWLHV DQG UXOHV RI WKH PRYHPHQWV IURP YLVXDO
REVHUYDWLRQWREUDLQPHPRUL]DWLRQZKLFKFDQE\QRPHDQVEHDFKLHYHGLQWKHWUDGLWLRQDO3(FODVV
3URPRWLQJWKHDFFXUDF\RIWKHGHPRQVWUDWLRQRISK\VLFDOHGXFDWLRQ
7KH DSSOLFDWLRQ RI &$, LQ WKH GHPRQVWUDWLRQ RI SK\VLFDO HGXFDWLRQ KHOSV WHDFKHUV WR VWDELOL]H WKH
PDQLSXODWLRQRIDOOPRYHPHQWVIRULQVWDQFHUK\WKPVSHHGDPSOLWXGHDQGVRRQZKLFKFRQWULEXWHVLQWHQVHO\
WRVWXGHQWV¶VVWXG\LQJWKHWHFKQLFDOPRYHPHQW
7KHFRPSUHKHQVLYHGHPRQVWUDWLRQRIPRYHPHQWWDFWLFV
7KHGHPRQVWUDWLRQRIPRYHPHQWWDFWLFVLVKDUGWRDFFRPSOLVKLQWKHWUDGLWLRQDOSK\VLFDOHGXFDWLRQZKLOH
WKURXJK&$,DFRXSHWULRRUHYHQWHDPWDFWLFDOFRRSHUDWLRQDQGWLQ\FKDQJHFDQEHLQWXLWLYHO\UHYHDOHG
7KHGUDZEDFNVRIFRPELQJSK\VLFDOHGXFDWLRQZLWKFRPSXWHUDVVLVWHGLQVWUXFWLRQ
&$,LVLQFDSDEOHRIDFWLRQLQWKHILHOGVRILOORJLFDOMXGJPHQW
,Q VRPH ILHOG RI WHDFKLQJ HVSHFLDOO\ LOORJLFDO MXGJPHQW VXFK DFFRPSOLVKPHQWV DV HYDOXDWLRQ WR WKH
SK\VLFDOPRYHPHQWVVWXGHQWV¶LPSURPSWXSHUIRUPDQFHLQPDWFKHVDQGFRUUHFWQHVVRIKRPHZRUNDUHGLIILFXOW
WRDFKLHYHZLWKWKHSUHVHQW&$,

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&$,LVLQFDSDEOHRISXUVXLQJPRUDOHGXFDWLRQ
$SDUW IURP LPSDUWLQJ NQRZOHGJH HGXFDWLRQ VKRXOGHUV WKH UHVSRQVLELOLW\ RI VKDSLQJ SHRSOH ZKLFK LV
FDUULHG RXW E\ HQIRUFLQJ VRPH FHUWDLQ VRUW RI EHKDYLRU PRGH RI WHDFKHUV DORQJ ZLWK WKH JXLGDQFH DQG
UHVWULFWLRQRIVWXGHQWV¶EHKDYLRULHWKHWHDFKHUVSXUSRVHIXOO\DVVLVWVWXGHQWVWRGHYHORSH[FHOOHQWYLUWXHVE\
SHUVXDGLQJOHDGLQJH[FLVLQJWUDLQLQJHGLI\LQJSUDLVLQJHWF2EYLRXVO\FRPSXWHUPXOWLPHGLDFRXUVHZDUHLV
QRWTXDOLILHGIRUWKLVMRE
&$,LVLQFDSDEOHRIHVWDEOLVKLQJHPRWLRQDOH[FKDQJHZLWKVWXGHQWV
$ FRPSXWHU LV DIWHU DOO DPDFKLQHZKLFK FDQ VROHO\ZRUN DFFRUGLQJ WR FRPSLOHGSURJUDPV UDWKHU WKDQ
HVWDEOLVKHPRWLRQDOH[FKDQJHZLWKVWXGHQWV7DNHSUDLVHIRUH[DPSOHWKHDVVHVVPHQWVIURPFRPSXWHUVLVQRW
OLNHO\ WR UHVRQDWH HPRWLRQDOO\ ZKLOH WKRVH IURP WHDFKHUV DUH VXUH WR H[HUW HPRWLRQDO HIIHFW RQ VWXGHQWV
OHDGLQJWRDQHQFRXUDJLQJUHVXOW,QDGGLWLRQFRPSXWHUVDUHLQFDSDEOHWRUHDFWWRWKHHPRWLRQDOFKDQJHIURP
VWXGHQWVDFFRUGLQJO\DVWHDFKHUVGRDQGVRPHVXEWOHLPSDFWVUHVXOWLQJIURPWHDFKHUV¶VXJJHVWLYHODQJXDJHZLOO
QRWHPHUJHLIDFRPSXWHUGRPLQDWH
&$,LVODFNRIVXSHUYLVLRQWRVWXGHQWV¶VWXG\
'HVSLWH WKH IDFW WKDW WKHFRXUVHZDUH OHDGV WR WKH LQGLYLGXDOL]HG WHDFKLQJDQGVWXGHQWVDUH IUHH WRFKRRVH
ZKDWVXLWVWKHPVHOYHVPRVWWROHDUQWKHXOWLPDWHOHDUQLQJHIIHFWVWLOOGHSHQGVRQZKHWKHUVWXGHQWVDUHWRVWXG\
FRQVFLRXVO\ VLQFHFRPSXWHUVPDNHQRGLIIHUHQFH LQVXSHUYLVLQJVWXGHQWV¶VWXG\0RUHRYHUERWKSDWWHUQDQG
SURFHVV RI WHDFKLQJ DUH PRQRWRQRXV DQG SHRSOH WHQG WR EH H[KDXVWHG DIWHU IDFLQJ WKH VFUHHQ IRU DJHV
FRPSDUHGZLWKWKHFODVVPRGH
7KHFRXUVHZDUHLVODFNRIWKHDELOLW\WRPDQLSXODWHIDFHGZLWKHPHUJHQF\
7KHHVVHQFHRIFODVVWHDFKLQJOLHVLQWKHPXWXDOFRPPXQLFDWLRQDQGLQIOXHQFHVRWKDWLW¶VQRUPDOWRVWXPEOH
RQ VRPHWKLQJ WKDW LV QRW IRUHVHHDEOH $ GHVLJQHG FRXUVHZDUH LV LPSRVVLEOH WR DOWHU EHFDXVH WKH VROLILHG
WHDFKLQJFRQWHQWDQGVWDWLVWLFVDVZHOODVWKHSDWWHUQWRSUHVHQWNQRZOHGJHDQGRUGHUH[FOXGHWKHSRVVLELOLW\RI
HPHUJHQF\ZKLFKDFWXDOO\UHMHFWVWKHPXWXDOLPSDFWDQGGLPLQLVKHVWKHOLIHOLNHQHVVLQFODVV
&RQFOXVLRQ
'XULQJSK\VLFDOHGXFDWLRQLW¶VYLWDOWRKDQGOHWKHSURSRUWLRQEHWZHHQPXOWLPHGLDWHDFKLQJDQGWUDGLWLRQDO
WHDFKLQJ $OWKRXJK WKH IRUPHU PDWWHUV VLJQLILFDQWO\ WKH SDUWLFXODULW\ RI WKH ODWWHU WR H[HUFLVH RXWVLGH
GHWHUPLQHVWKDWPXOWLPHGLDFDQRQO\EHDVVLVWDQWLQSK\VLFDOHGXFDWLRQ6LQFHLW LVPXOWLPHGLDSODWIRUPWKDW
VXFK WHDFKLQJ UHOLHV RQ LQ RWKHUZRUGV LWPXVW FDUULHGRXW LQGRRUV DQG3(PDLQO\SURFHHGVE\ H[HUFLVLQJ
ZLWK LWV WLPHVSHQWRXWGRRUV&$,LV WKHRUHWLFDOO\DQSULPDU\SDUWEXWSUDFWLFDOO\DVHFRQGDU\VHFWLRQGXHWR
YDULHVRIOLPLWDWLRQ
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